This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to tlie 
Image Problem Mailbox. 



Translation of Japanese Patent Application Laid-Open No. 
HlO-97122 



ELECTROPHOTOGRAPHIC DEVICE 



Patent Number: 
Publication date: 
Inventor (s) : 

Applicant (s) : 
Requested Patent: 
Application Number: 
Priority Number (s): 
IPC Classification: 

EC Classification: 
Equivalents : 



JP10097122 
1998-04-14 

TSUJI HARUYUKI; KASHIMURA NOBORU; 
AMAMIYA SHOJI 
CANON INC 
JP10097122 

JP19960250238 19960920 

G03G15/02; G03G5/06; G03G5/147; 
G03G5/147; G03G21/10; G03G21/00 



[ABSTRACT] 

[Problem] To provide an electropliotographic device 
capable of maintaining a liigh image quality without any 
streaming or blurring of an image even at a liigli humidity 
from the beginning of use until repeated use, even when an 
alternating-current voltage is superimposed/applied onto a 
direct-current voltage to repeatedly charge an image 
carrying member. 

[Solution Means] An electrophotographic device comprising: 
a rotatable image carrying member; and at least charging 
means, developing means, and cleaning means from an 
upstream side, wherein direct-current and alternating- 
current voltages are applied to charge the image carrying 
member, and a ratio of a time for applying the alternating- 
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current voltage with respect to a total rotation time of 
the image carrying member is 75% or less. 

[CLAIMS] 

[Claim 1] An electrophotographic device comprising: a 
rotatable image carrying member; and at least charging 
means, developing means, and cleaning means from an 
upstream side, wherein direct-current and alternating- 
current voltages are applied to perform charging, and a 
ratio of a time for applying the alternating-current 
voltage with respect to a total rotation time of the image 
carrying member is 75% or less. 

[Claim 2] The electrophotographic device according to 
claim 1, wherein the charging is direct charging. 
[Claim 3] The electrophotographic device according to 
claim 1, wherein a surface layer of the image carrying 
member contains a resin including a bridging structure. 
[Claim 4] The electrophotographic device according to 
claim 1, wherein the image carrying member is an 
electrophotographic photosensitive member. 
[Claim 5] The electrophotographic device according to 
claim 4, wherein the electrophotographic photosensitive 
member includes a conductive support member and a 
photosensitive layer in this order. 

[Claim 6] The electrophotographic device according to 
claim 5, wherein the electrophotographic photosensitive 
member further includes a surface protective layer on the 
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photosensitive layer. 

[Claim 7] The electrophotographic device according to 
claim 5 or 6, wherein the photosensitive layer includes a 
charge generation layer and a charge transport layer in 

this order. 

[Claim 8] The electrophotographic device according to 
claim 6, wherein the surface protective layer contains 
conductive particles. 

[Claim 9] The electrophotographic device according to 
claim 8, wherein the conductive particles are metal oxide 
particles. 

[Claim 10] The electrophotographic device according to 
claim 9, wherein the metal oxide particles are subjected to 
a water-repellent treatment. 

[Claim 11] The electrophotographic device according to 
claim 6, wherein the surface protective layer contains 
resin particles containing a fluorine atom. 
[Claim 12] The electrophotographic device according to 
claim 1, wherein the cleaning means is blade cleaning means, 
[Claim 13] The electrophotographic device according to 
claim 12, wherein a blade of the cleaning means is an 
elastic rubber. 

[Claim 14] The electrophotographic device according to 
claim 12 or 13, wherein an abutment pressure of the blade 
of the cleaning means onto the image carrying member is in 
a range of 3 to 50 g/cm. 

[Claim 15] The electrophotographic device according to any 
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one of claims 12 to 14, wherein an abutment angle of the 
blade of the cleaning means onto the image carrying member 
is in a range of 10 to 45 degrees in a counter direction 
with respect to a rotation direction of the image carrying 
member . 

[Claim 16] The electrophotographic device according to 
claim 3, wherein the resin including the bridging structure 
is a hardening acrylic resin or a hardened methacrylic 
monomer or oligomer resin. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to an electrophotographic device, particularly to 
an electrophotographic device including a rotatable image 
carrying member, and at least charging means, developing 
means, and cleaning means from an upstream side, so that 
direct-current and alternating-current voltages are applied 
to perform charging. 

[0002] 

[Related Art] Corona discharge devices such as corotron 

and scorotron have broadly been used as means/apparatus for 
executing a step of uniformly charging/treating the surface 
of an electrophotographic photosensitive member, 
electrostatic recording dielectric member or the liJce as an 
image carrying member in image forming devices such as an 
electrophotographic device and an electrostatic recording 
device. In this device, a high voltage (e.g., DCS to 8 kV) 
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is applied to discharge electrodes such as a metal wire and 
a discharge needle, and accordingly generated coronas are 
allowed to function on the surface of the image carrying 
member (hereinafter referred to as the photosensitive 
member) which is a member to be charged to charge the 
member. 

[0003] However, a corona discharge unit requires an 
expensive high-voltage power supply, and spaces such as a 
space for the unit and a shield space of the high-voltage 
power supply. Since a large amount of corona products such 
as ozone and NOx are generated at a corona generation time, 
additional means/mechanism is required for handling the 
products, and this is a factor for increases of a size and 
cost of the device. The surface of the photosensitive 
member changes in quality by the generated corona products 
so that image blurring and degrading proceed. An image 
quality is adversely influenced by dirt on a discharge wire 
to cause an image mull portion or black streak. For a 
power, only 5 to 30% of the current turns to the 
photosensitive member surface, most of the current flows 
into a shield plate, and charging means is inferior in 
efficiency. These and other problems occur. 
[0004] To solve the problems, in recent years, the use of 
a direct charging system has been studied instead of the 
corona discharge unit which has many problems. In the 
direct charging, conductive members (members for charging) 
such as a roller and a brush to which the voltage is 
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applied by the power supply are brought into contact with 
the surface of the member to be charged, and the charge is 
directly injected into the surface of the member to be 
charged to directly charge the surface of the member to be 
charged at a predetermined potential. Various systems have 
been researched and a large number of systems have been 
proposed (Japanese Patent Application Laid-Open Nos. S56- 
91253, S56-104351, S56-185166, S56-194349, S57-178267, S58- 
40566, S58-139156, 358-150975, S60-147756 and the like) . 
The systems have characteristics that the voltage can be 
reduced, the corona products are hardly generated, and 
constitution is simplified. 

[0005] However, in actual, even when the photosensitive 
member is charged/treated by the above-described contact 
charging method, portions of the photosensitive member 
surface are not uniformly charged, and spotted charging 
unevenness is caused. For example, in a reverse developing 
system, even when a process subsequent to optical image 
exposure is applied to the photosensitive member in the 
spotted charging unevenness, an output image Is a spotted 
black point image in accordance with the spotted charging 
unevenness. In a forward developing system, there are 
defects that a spotted white point image is formed in 
accordance with the spotted unevenness, and a high-quality 
image is not obtained. To solve the problem, it has been 
proposed that a direct-current voltage be superimposed upon 
an alternating-current voltage to uniformly charge the 
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member (see Japanese Patent Application No. S61-298419) . 
[0006] When the image forming devices such as a copying 
machine are cleaned to remove toner from the image carrying 
member, blade edges such as a urethane rubber are allowed 
to abut on the image carrying member surface, and residual 
toner is removed. This cleaning method is known, and 
effective from viewpoints of miniaturization and 
simplification of the device and a large cleaning effect. 
[0007] Moreover, the electrophotographic photosensitive 
member for use as the image carrying member is required to 
have a necessary sensitivity, and electrical and optical 
characteristics in accordance with an electrophotographic 
process for use. Furthermore, for the repeatedly used 
photosensitive member, since electrical and mechanical 
external forces are directly applied to the surface layer 
of the photosensitive member, that is, a layer most distant 
from the support member in the charging, toner developing, 
transfer to paper, cleaning treatment and the like, 
durability against the forces is required. Concretely, the 
durability is required against generation of friction or 
damage on the surface by sliding contact, degradation of 
the surface by ozone generated at a charging time and the 
like. 

[0008] On the other hand, there is also a problem that 
the toner adheres to the surface layer by the repetition of 
the toner developing and cleaning, and therefore cleaning 
properties of the surface layer are required to be enhanced. 
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[0009] An attempt has been made to dispose a surface 
protective layer containing a resin as the main component 
in order to satisfy the characteristics required for the 
surface layer. For example, as proposed in Japanese Patent 
Application Laid-Open No. S57-30843, a protective layer 
whose resistance is controlled by addition of metal oxide 
as conductive powder has been proposed. 

[0010] However, the method which has heretofore been used 
has a problem in dispersibility or cohesiveness in a 
binding resin of metal oxide particles, or conductivity and 
transparency in the use of the protective layer, and 
phenomena easily occur such as nonunif ormity of the 
protective layer surface, image defect by the unevenness, 
rise of residual potential by repeated charging, and 
sensitivity drop. 

[0011] As a result of study, as described in Japanese 
Patent Application Laid-Open No. H4-2264 69, the present 
inventors have found that the dispersibility of ultrafine 
metal oxide particles is remarkably improved by the use of 
the resin containing hardening acrylic monomer or oligomer 
and that a homogeneous electrophotographic photosensitive 
member having no image defect and having high hardness is 
obtained in a case where the particles are used in the 
protective layer. 

[0012] Moreover, since water absorptivity of the metal 
oxide surface is high, and resistance of the protective 
layer also changes by a degree of water absorption. 
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resistance depends on environments^ and it has been 
difficult to appropriately reduce the resistance in the 
whole environment only by addition of metal oxide as the 
conductive particles. To solve the problem, for example, 
in Japanese Patent Application Laid-Open No. S62-295066, it 
has been proposed that the resistance of the layer be 
controlled by the use of the protective layer including 
fine metal powder or fine metal oxide powder whose 
dispersibility and resistance to humidity are enhanced by 
water-repellent treatment and which is dispersed in the 
binding resin. 

[0013] However, a current amount increases in a case 
where the alternating-current voltage is 
superimposed/applied onto the direct-current voltage to 
charge the image carrying member. Accordingly, a generated 
amount of charged products such as ozone and NOx also 
increases. Therefore, even when the original surface 
resistance of the image carrying member is controlled, the 
charged products are accumulated by the repetition of the 
charging, and the surface resistance drops. Especially, 
there has been a problem of stream or blurring of the image 
at a high humidity. 
[0014] 

[Problems to be solved by the Invention] An object of the 
present invention is to provide an electrophotographic 
device which solves the above-described problem and which 
is capable of maintaining a high image quality without any 
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streaming or blurring of an image even at a high humidity 
from the beginning of use until repeated use, even when an 
alternating-current voltage is superimposed/applied onto a 
direct-current voltage to repeatedly charge an image 
carrying member. 
[0015] 

[Means for solving the Problem] That is, according to 
the present invention, there is provided an 
electrophotographic device comprising: a rotatable image 
carrying member; and at least charging means, developing 
means, and cleaning means from an upstream side, wherein 
direct-current and alternating-current voltages are applied 
to perform charging, and a ratio of a time for applying the 
alternating-current voltage with respect to a total 
rotation time of the image carrying member is 75% or less. 

[0016] 

[Mode for Carrying out the Invention] An image carrying 
member for use in the present invention is largely 
classified into an electrostatic recording member including 
a resin layer called a dielectric layer, and an 
electrophotographic photosensitive member including a 
photosensitive layer. When the image carrying member is 
the electrophotographic photosensitive member, the 
constitution is roughly classified into a constitution 
including the photosensitive layer constituting a surface 
layer on a conductive support member, and a constitution 
further including a protective layer on the photosensitive 
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layer. Examples of the photosensitive layer include a 
single layer type including both a charge generation 
material and a charge transport material in the same layer, 
a laminate type in which a charge generation layer 
containing the charge generation material and a charge 
transport layer containing the charge transport material 
are laminated and the like. When the protective layer is 
disposed, photosensitive member characteristics are 
degraded by migration of protective layer components into 
the photosensitive layer. Because of this problem, the 
laminate type photosensitive layer is more preferable. The 
examples of the constitution of the photosensitive layer of 
the laminate type include a constitution in which the 
charge generation layer and charge transport layer are 
stacked on the conductive support member in this order, and 
a constitution in which conversely the charge transport 
layer and charge generation layer are stacked in this order. 
However, in the present invention, the stacking of the 
charge generation layer and charge transport layer in order 
is more preferable. 

[0017] Any conductive support member is used in the 
present invention as long as the member has conductivity, 
and the examples of the member include: a drum or a sheet 
molded of metals such as aluminum, copper, chromium, nickel, 
zinc, and stainless steel; a plastic film on which a metal 
foil of aluminum, copper or the like is laminated; a 
plastic film on which aluminum, indium oxide, tin oxide or 
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the like is deposited; a metal, plastic film, or paper 
coated with a conductive material alone or together with 
the binding resin to constitute a conductive layer; and the 
like- 

[0018] For the charge generation layer of the laminate 
type photosensitive member, the charge generation materials 
such as: azo pigments such as Sudan red and Dian blue; 
quinone pigments such as pyrene quinone and anthanthrone; a 
quinocyanine pigment; a perylene pigment; indigo pigments 
such as indigo and thioindigo; and a phthalocyanine pigment 
are dispersed in binding agent resins such as polyvinyl 
butyral, polystyrene, polyvinyl acetate, and acrylic resin. 
This dispersant is applied, or the pigment is vacuum vapor 
deposited to form the charge generation layer. The charge 
generation layer has a film thickness of 5 ^un or less, 
preferably 0.05 to 3 pm. 

[0019] The charge transport layer of the laminate type 
photosensitive member is formed by the use of a coating 
solution in which the charge transport materials such as a 
pyrazoline compound, hydrazone compound, styryl compound, 
and triarylamine compound are dissolved in a resin having a 
film forming property. The examples of the resin having 
the film forming property include polyester, polycarbonate, 
polystyrene, polymathacrylic ester and the like. The 
charge transport layer has a thickness of 5 to 40 pm, 
preferably 10 to 30 |xm. 

[0020] In the present invention, as the material of the 



- 12 - 



photosensitive layer, in addition to the above-described 
materials, deposited films such as Se, Se-Te alloy, Se-As 
alloy, Se-Sb alloy, and Se-Bi alloy, organic 
photoconductive layers such as PVK/TNF, an amorphous Si 
photosensitive layer, and inorganic photoconductive member 
of ZnO or CdS dispersed in the binding resin are usable. 
[0021] The examples of the binding resin usable in the 
protective layer of the present invention include a 
polycarbonate resin, polyester resin, polyarylate resin, 
polystyrene resin, polyethylene resin, polypropylene resin, 
polyurethane resin, acrylic resin, epoxy resin, silicone 
resin, cellulose resin, polyvinylchloride resin, 
phosphazene resin, melamine resin, vinyl chloride-vinyl 
acetate copolymer and the like. These resins are usable 
alone or as a combination of two or more. 

[0022] Among the above-described resins, it is preferable 
to use the hardening resin from the viewpoints of surface 
hardness of the protective layer, wear resistance, 
dispersibility of particulates, and stability after 
dispersion- That is, the above-described conductive 
particles and the fluorine atom containing resin particles 
are dispersed in a solution containing monomer or oligomer 
which hardens by heat or light to form the coating solution 
for the protective layer, the photosensitive layer is 
coated with this solution and hardened to form the 
protective layer, and this layer is more preferable in the 
dispersibility, hardness, wear resistance and the like. 
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[0023] Monomer or oligomer which hardens by heat or light 
includes a functional group which causes a polymerization 
reaction on a terminal end of a molecule by a heat or light 
energy, a comparative large molecule having about 2 to 20 
repetitions of a molecular structure unit is oligomer, and 
a smaller molecule is monomer. The examples of the 
functional group which causes the polymerization reaction 
include: groups including carbon-carbon double bond, such 
as an acryloyl group, methacryloyl group, and vinyl group; 
a silanol group; further groups which cause a ring-opening 
polymerization, such as an annular ether group; two or more 
types of molecules which react and cause polymerization, 
such as phenol and formaldehyde; and the like. When the 
layer is coated with the coating solution containing these, 
and hardened to form the protective layer, the resin has a 
bridging structure, and obtains a high hardness. Above all, 
monomer or oligomer especially including the acryloyl or 
methacryloyl group is superior in dispersibility . 
[0024] In the present invention, additives such as a 
radical scavenger and oxidation inhibitor may also be added 
to the protective layer for a purpose of further enhancing 
the dispersibility, binding property, and weather 
resistance. 

[0025] In the present invention, the protective layer has 
a film thickness in a range of preferably 0.2 to 10 jxm, 
more preferably 0.5 to 6 jjm. 

[0026] In the present invention, the surface layer of an 
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image holding member especially preferably contains 
lubrication particles for further enhancement of a cleaning 
or transfer property. The fluorine atom containing resin 
particles are preferable as the lubrication particles. For 
the fluorine atom containing resin particles for use in the 
present invention, one or two or more are preferably 
appropriately selected from polytetraf luoroethylene, 
polytrif luoroethylene chloride, polyhexaf luoroethylene 
propylene, polyvinyl fluoride, polyvinylidene fluoride, 
ethylene difluoride dichloride, and copolymers of these, 
but especially polytetraf luoroethylene and polyvinylidene 
fluoride are preferable. A molecular weight of resin 
particles, or a particle diameter of particles can be 
appropriately selected, and is not especially limited. 
[0027]* A ratio of the fluorine atom containing resin 
particles in the protective layer is preferably 5 to 70% by 
weight, more preferably 10 to 60% by weight with respect to 
a surface layer total weight. When the ratio of the 
fluorine atom containing resin particles is larger than 70% 
by weight, a mechanical strength of the surface layer 
easily drops. When the ratio of the fluorine atom 
containing resin particles is smaller than 5% by weight, a 
mold releasing property of the surface layer surface, wear 
resistance of the surface layer,, and resistance to damage 
are not sufficient in some case. 

[0028] In the present invention, the protective layer may 
contain a fluoric surfactant, fluoric silane coupling agent. 
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fluoric silicone oil, or fluoric graft polymer in order to 
prevent the fluorine atom containing resin particles from 
agglutinating with one another in the resin solution. When 
the above-described fluorine atom containing compound is 
contained, the dispersibility and dispersion stability of 
the fluorine atom containing resin particles in the resin 
solution are remarkably enhanced, and the coating solution 
having a very satisfactory dispersibility is obtained. 
[0029] An addition amount of these fluorine atom 
containing compounds is preferably 0.1 to 50% by weight, 

especially preferably 1 to 30% by weight with respect to - 
the weight of the fluorine atom containing resin particles. 
[0030] The preferable examples of the fluoric silane 

I 
( 

coupling agent, fluoric silicone oil, fluoric surfactant^ J 
and fluoric graft polymer usable in the present invention 
are as follows, but are not limited to these compounds- ■ 
[0031] The preferable examples of the fluoric silane | 
coupling agent include CFaCHaCHaSi (OCH3) 3f C4F9CH2CH2Si (OCH3) 3, j 

i 

CeFiaCHzCHzSi (OCH3) 3/ CsFiyCHzCHaSi (OCH3) 3^ ; 

C8Fi7CH2CH2Si(OCH2CH20CH3)3, CioFziSi (OCH3)3, CieFnCONHSi {OCH3)3. 

CsFnCONHSi (OCH3) 3, C7Fi5CONHCH2CH2CH2Si (OCH3) 3, 

CvFisCONHCHaCHzCHsSi (OC2H5) 3/ C7Fi5COOCH2CH2CH2Si (OCH3) 3/ 

C7Fi5COSCH2CH2CH2Si (OCH3) 3^ C8Fi7S02NHCH2CH2CH2Si (OC2H5) 3, 

[0032] 

C8Fi7S02NCH2CH2CH2Si(OCH3)3 j 
CH2CH2CH2 ^ I 

i 

C8Fi7CH2CH2SCH2CH2Si (OCH3)3<- CioF2iCH2CH2SCH2CH2Si (OCH3) 3. i 
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[0033] 



C7Fi5CONHCH2CH2NCH2CH2CH2Si (OCH3) 3 



COC7CF. 



C7Fi5S02NHCH2CH2NCH2CH2CH2Si {OCH3) 3 



and the like. 

[0034] The preferable examples of the fluoric silicone 

oil include: 

[0035] 



CH3 \ CH3 /m \ R /n CH3 

and the like, where R denotes -CH2CH2CF3, and m and n denote 
positive integers. 

[0036] The preferable examples of the fluoric surfactant 
include X-SO2NRCH2COOH, X-SO2NRCH2CH2O (CH2CH20)nH (n = 5, 10, 
15), X-S02N(CH2CH2CH20H)2, X-RO {CH2CH2O) nH (n = 5, 10, 15), 
X-(RO)„H (n = 5 to 20), X-(RO)„RH (n = 5 to 20), 
[0037] 

X— SO2NRCH2CHCH2 



X-COOH, X-CH2CH2COOH, X-ORCOOH, X-ORCH2COOH, X-SO3H, X- 
ORSO3H, X-CH2CH2OH. 
[0038] 




0 
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X-CHoOCHoCHCHp 



0 



X CHoCHoOCHoCHCH' 



\/ 



0 



X— COoCHoCHCH 



\/ 



0 



and the like, where R denotes an alkylene group, arylene 
group, or aralkylene group (it is to be noted that R of - 
NRCH2- denotes an alkyl group, aryl group, or aralkyl 
group) , and X denotes carbon fluoride groups such 
as -CF3, -C4F9, and -C8F17. 

[0039] The preferable examples of the fluoric graft 

polymer include: 

[0040] 



(m, n, 1, and k denote integers) 

[0041] The examples of a material of a blade for use in 
blade cleaning means in the present invention include a 
rubber, plastic, metal, ceramic and the like, and above all, 
an elastic rubber blade is superior in the cleaning 
property as compared with the other materials. The 



examples of the elastic rubber material include an urethane 



CH3 



Rl R2 



0 

Rl : CO— CH2— CH2^CH2-)3-CF3 




OH 



COOCH3 
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rubber, neoprene rubber, silicon rubber and the like, and 
the urethane rubber is especially preferable in that 
elasticity can be maintained over a long period. 
[0042] The blade cleaning means in the present invention 
may include only a cleaning function of a developing agent, 
and an abutment pressure of the cleaning blade onto the 
image carrying member is preferably necessarily minimum. 
To minimize damages on the image carrying member surface, 
and further to effectively remove the residual developing 
agent, an abutment angle and pressure of the blade edge 
onto the image carrying member may be adjusted, the 
abutment angle is 10 degrees or more, especially preferably 
45 degrees or less in a counter direction with respect to a 
movement direction of the image carrying member, and the 
abutment pressure is preferably 1 to 60 g/cm, especially 
preferably 3 to 50 g/cm. 

[0043] The present invention will be described 

hereinafter in more detail in accordance with examples and 

comparative examples. 

[0044] 

(Example) 

(Example 1) A 30<j), 254 mm aluminum cylinder was used as a 
support member, the support member was coated with a 
coating formed of the following materials in an immersion 
coating method, and the member was thermally hardened at 
140®C for 30 minutes to form a 15 pm conductive layer. 
[0045] 
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Conductive pigment: titanium oxide coated/treated with tin 
oxide 10 parts (by weight, this also applies to the 
following) 

Pigment for resistance adjustment: titanium oxide 10 parts 
Binding resin: phenol resin 10 parts 

Leveling agent: silicone oil 0.001 part 

Solvent: methanol/methyl cellosolve = 1/1 20 parts 

[0046] Next, this conductive layer was coated with a 
solution in which 3 parts of N-methoxymethyl nylon and 3 
parts of copolymer nylon were dissolved in 65 parts of 
methanol and 30 parts of n-butanol in the immersion coating 
method to form a 0.5 pm intermediate layer. 
[0047] Next, 4 parts of oxytitanium phthalocyanine whose 
brushing angle 2910.2"* in X-ray diffraction of CuKa had a 
strong peak at 9.0"", 14.2'', 23.9°, 27.1°, 2 parts of 
polyvinyl butyral (trade name: Esreck MB-2, manufactured by 
Sekisui Chemical Co., Ltd.), and 80 parts of cyclohexanone 
were dispersed by a sand mill device using (|) 1 mm glass 
beads for four hours. Thereafter, 115 parts of methyl 
ethyl ketone were added to obtain a dispersion solution. 
The intermediate layer was coated with the solution by the 
immersion coating method to form a 0.3 pm charge generation 
layer. 

[0048] Next, 10 parts of charge transport material 
represented by the following formula (I) and 10 parts of 
polycarbonate (weight average molecular weight 25000) were 
dissolved in 30 parts of monochlorobenzene and 30 parts of 
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dichloromethane to obtain a solution for the charge 
transport layer. The charge generation layer was coated 
with this solution in the inunersion coating method, and 
dried at 110**C for one hour to form a 20 \m charge 
transport layer. 
[0049] 




( I > 



[0050] Next, a mixed solution for the protective layer 
was prepared in the following procedure. 100 parts of 
antimony containing tin oxide particulates having an 
average particle diameter of 0.02 pm (trade name: T-1, 
manufactured by Mitsubishi Materials Corp.), 30 parts of (3, 
3, 3-trif luoropropyl) trimethoxysilane (Sin-Etsu Chemical 
Co., Ltd.), and 300 parts of 95% ethanol-5% aqueous 
solution were milled by a milling device for one hour. The 
treated solution was filtered, washed with ethanol, 
thereafter dried, and heated/treated at 120**C for one hour 
to treat the surfaces of the particulates* 
[0051] Next, 25 parts of acryl monomer of the following 
formula (II) which was the binding resin, 0.5 part of 2- 
methylthioxanthone which was a photo-polymerization 
initiator, 35 parts of antinomy containing tin oxide 
particles subjected to the surface treatment, and 300 parts 
of ethanol were mixed and dispersed by a sand mill device 
for 96 hours. This dispersion solution was mixed with 25 
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parts of polytetraf luoroethylene particles (trade name: 
Lpron manufactured by Daikin Industries, Ltd.) and 

dispersed by the sand mill device for eight hours to obtain 
the dispersion solution for the protective layer. 

[0052] 

CH3 ^C2H5 
CH2=CHC00CH2— C-CH^ (H ) 

CH3 O-CH2 CH20COCH=CH2 

[0053] The charge transport layer was coated with the 
mixed solution by the immersion coating method to form a 
film, the film was dried and thereafter irradiated with 
ultraviolet rays at a light intensity of 800 mW/cm^ in a 
high-pressure mercury lamp for 15 seconds to form a 
protective layer having a film thiclcness of 3 ^m, and the 
photosensitive member was obtained. 

[0054] The prepared electrophotographic photosensitive 
member was left to stand overnight at 30°C, 85% RH, and 
thereafter brought into a modified machine of laser beam 
printer LBP-EX manufactured by Cannon Inc. in which a ratio 
of a time for applying the alternating-current voltage to 
the electrophotographic photosensitive member was changed 
to 50% of the total rotation time of the 

electrophotographic photosensitive member. A paper passage 
durability test of 3000 sheets was performed, and an image 
was sampled after 15 hours. Results are shown in Table 1. 
[0055] Evaluation was also performed in the same manner 
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as described above except that environments were set at 
40°C, 90% RH. The results are also shown in Table 1. 
[0056] (Examples 2 and 3) The evaluation was performed 
in the same manner as in Example 1 except that the ratio of 
the time for applying the alternating-current voltage to 
the electrophotographic photosensitive member was changed 
to 70%, 75% of the total rotation time of the 
electrophotographic photosensitive member. The results are 
shown in Table 1. 

[0057] (Comparative Examples 1 and 2) The evaluation was 
performed in the same manner as in Example 1 except that 
the ratio of the time for applying the alternating-current 
voltage to the electrophotographic photosensitive member 
was changed to 80%, 100% of the total rotation time of the 
electrophotographic photosensitive member. The results are 
shown in Table 1. 

[0058] (Example 4) The electrophotographic 
photosensitive member was prepared in the same manner as in 
Example 1 except that the protective layer was not formed, 
and the evaluation was performed. The results are shown in 
Table 1. 

[0059] (Examples 5 and 6) The evaluation was performed 
in the same manner as in Example 4 except that the ratio of 
the time for applying the alternating-current voltage to 
the electrophotographic photosensitive member was changed 
to 70%, 75% of the total rotation time of the 
electrophotographic photosensitive member. The results are 
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shown in Table 1. 

[0060] (Comparative Examples 3 and 4) The evaluation was 
performed in the same manner as in Example 4 except that 
the ratio of the time for applying the alternating-current 
voltage to the electrophotographic photosensitive member 
was changed to 80%, 100% of the total rotation time of the 
electrophotographic photosensitive member • The results are 
shown in Table 1. 

[0061] (Example 7) The electrophotographic 
photosensitive member was prepared and evaluated in the 
same manner as in Example 1 except that the solution for 
the protective layer was prepared without performing a 
series of operation in which the mixed solution for the 
protective layer was mixed with 25 parts of 
polytetrafluoroethylene particles (trade name: Lpron L-2, 
manufactured by Daikin Industries, Ltd.) and dispersed by 
the sand mill device for eight hours, and that the ratio of 
the time for applying the alternating-current voltage to 
the electrophotographic photosensitive member was changed 
to 60% of the total rotation time of the 

electrophotographic photosensitive member. The results are 
shown in Table 1. 

[0062] (Example 8) The evaluation was performed in the 
same manner as in Example 7 except that the ratio of the 
time for applying the alternating-current voltage to the 
electrophotographic photosensitive member was changed to 
70% of the total rotation time of the electrophotographic 
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photosensitive member. The results are shown in Table 1. 
[0063] (Comparative Example 5) The evaluation was 
performed in the same manner as in Example 7 except that 
the ratio of the time for applying the alternating-current 
voltage to the electrophotographic photosensitive member 
was changed to 90% of the total rotation time of the 
electrophotographic photosensitive member. The results are 
shown in Table 1. 

[0064] (Example 9) The electrophotographic 
photosensitive member was prepared and evaluated in the 
same manner as in Example 1 except that 25 parts of acryl 
monomer of the above formula (II) as the binding resin in 
the mixed solution for the protective layer were replaced 
with 20 parts of acryl monomer of formula (II) and 5 parts 
of acryl monomer of the following formula (III) to prepare 
the solution for protective layer and that the ratio of the 
time for applying the alternating-current voltage to the 
electrophotographic photosensitive member was changed to 
60% of the total rotation time of the electrophotographic 
photosensitive member. 
[0065] 



CH2OR1 CH2OR1 
R1OCH2— CH2— 0— CH2— C— CH2OR1 

CH20R1 CH20R1 



0 

II 

(Rl= — C— CH=CH2) 



(ffl) 
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[0066] The results are shown in Table 1. 

[0067] (Example 10) The evaluation was performed in the 
same manner as in Example 9 except that the ratio of the 
time for applying the alternating-current voltage to the 
electrophotographic photosensitive member was changed to 
70% of the total rotation time of the electrophotographic 
photosensitive member. The results are shown in Table 1. 
[0068] (Comparative Example 6) The evaluation was 
performed in the same manner as in Example 9 except that 
the ratio of the time for applying the alternating-current 
voltage to the electrophotographic photosensitive member 
was changed to 90% of the total rotation time of the 
electrophotographic photosensitive member. The results are 
shown in Table 1. 
[0069] 
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Table 1 





Ratio of 

alternating-current 
voltage application 
type with respect 
to total rotation 
time of image {%) 


Image level after 15 
hours after durability 
against paper passage of 
3000 sheets 


30'C/85%RH 
or less 


40*C/90%RH 
or less 


Example 1 








50 


O 


O 


Example 2 








70 


O 


O 


Examole 3 








75 


O 


A 


Coitiparati ve 


Example 


1 




80 


A 


X 


Comparative 


Example 


2 




100 


A 


X 


Example 4 








50 


O 


O 


Example 5 








70 


O 


O 


Example 6 








75 


O 


O 


Comparative 


Example 


3 




80 


O 


X 


Comparative 


Example 


4 




100 


O 


X 


Example 7 








60 


O 


O 


Example 8 








70 


O 


O 


Comparative 


Example 


5 




90 


A 


X 


Example 9 








60 


O 


O 


Example 10 








70 


A 


A 


Comparative 


Example 


6 




90 


X 


X 



Additionally, O, A, X indicate ranks of degrees of blurring or 



streaming of the image, O is best and becomes worse to A, X in order, 
and X indicates the worst- Moreover, O, A: there is no problem, and 
X: there is a practical problem by the blurring or streaming. 

Additionally, O, A, X indicate ranks of degrees of blurring or 
streaming of the image, O is best and becomes worse to A, X in order, 
and X indicates the worst. Moreover, O, A: there is no problem, and 
X: there is a practical problem by the blurring or streaming. 
[0070] 

[Effect of the Invention] As described above, according 
to the present invention, there is provided an 
electrophotographic device comprising: a rotatable image 
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carrying member; and at least charging means, developing 
means, and cleaning means from an upstream side, for 
applying direct-current and alternating-current voltages to 
perform charging, wherein a ratio of a time for applying 
the alternating-current voltage with respect to a total 
rotation time of the image carrying member is 75% or less. 
Accordingly, there can be provided a superior 
electrophotographic device which is capable of obtaining a 
high-precision image without any blurring or streaming even 
at a high humidity and which has a high durability such 
that any image defect is not generated even after repeated 
use and which is capable of keeping a high image quality. 
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